Abstract-In this paper we propose the demonstration of an Independent Living system that exploits an approach based on situation awareness and ambient intelligence in order to improve the quality of life of users that want to live independently.
I. INTRODUCTION
We are rapidly heading towards the realization of paradigms commonly described as ubiquitous computing [1] , pervasive computing, ambient intelligence, or, more recently, "every ware" [2] . These paradigms envision living environments pervaded by a high number of visible and invisible devices affecting and improving all aspects of our lives.
With the increasing availability of deployable sensors and computer devices we are more and more capable of making environments aware of situations, from a single elderly person in distress to an earthquake endangering millions of people.
Perceiving the environment, understanding what factors are meaningful in particular situations can make a big difference on decision making. Pervasive, automatic and continuous situation awareness will be at the core of several applications and products in the field of ambient intelligence. In particular, given our past experiences [3] we believe that situation aware ness can be particularly useful to improve Independent Living systems.
Therefore, we designed and realized Contexta-CARE, a situation-aware independent-living system, which enables This paper gives a brief introduction to the system focusing on an architectural overview and on detailing a few aspects about the situation-aware approach we propose.
II . CONTEXTA -CARE: SITUATION AWARENESS FOR INDEPENDENT LIVING
As also shown in Figure 1 , the architecture of the Contexta CARE system is based on two main components.
The first component is a Wireless Sensor Network (WSN) [4] called Contexta-NET [5] that is used for gathering data about the user and the environment.
The Contexta-NET WSN is based on the IEEE 802.15.4
protocol and it is composed of environmental and wearable sensors, connected via radio to the intelligent data concentrator capable of analyzing and storing the gathered data.
The WSN is used for collecting data to pinpoint the position and the motion activities of the user and moreover it is used to collect environmental data (e.g. ambient light, temperature, humidity, opening and closing of doors or gates). Further details about Contexta-NET can be found in [5] .
The second main component is an intelligent data concentrator that computes high-level information about the gathered data. This component is also used for detecting and recognizing any unusual situation or emergency. Moreover, it implements a multi-sensory tracking engine, mainly used to compute the user location and movements, and a situation assessment component, used for better understanding the par ticular contextual data about the situation that is occurring.
Therefore, the data collected with the sensor network are used to support situation-aware components for: (i) continu ously analyzing the physical activities carried out by the user;
(ii) predicting possible risky situations; (iii) identifying the causes that lead to a change of state in user's health.
The result of the processing can be used in many ways, in its simplest form it can be a simple message to a caregiver (via SMS or email). More sophisticated output produced by the system can be periodically sent to specially trained nurses or physicians for detailed analysis. As previously hinted, this component computes two kinds of information:
• movements in a given zone and proximity, e.g. entering and exiting zones:
• situation information that merge position and context, e.g.
the user is in bed, the user is in a dark room. We implemented the core code of the component using a rule management system called Drools [7] . Drools is a business rule management system (BRMS) with a forward chaining inference-based rules engine, more correctly known as a production rule system, using an enhanced implementation of the Rete [8] algorithm.
The situation-recognition rules we have implemented belong to three categories:
• Rules that use only movement features;
• Rules that use only environmental features;
• Rules that use both kinds of infonnation.
During the demonstration we will detail these rules with usage examples in a real setting.
IV. CONCLUSION
In this paper we proposed a demonstration of Contexta CARE, an Independent Living system that exploits situation awareness and ambient intelligence in order to improve the quality of life of users that want to live independently.
Contexta-CARE is currently under test in an independent
living environment composed of four apartments with 15 users.
In the demonstration we will show the system capabilities, focusing on user the particular approach we are proposing,
and showing real examples of usage.
